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Introduction 
Studies on the life-history of pin nematodes, an important group of the plant parasitic 
nematodes, are very few. The reports by RHOADES and LINFORD on the life-histroty of 
Paratylenchus projectus JENKINS, 1956 in 1959 and 1961 are perhaps the only and first ones 
where special preadult larvae in the life cycle was dealt with. Such a pr巴adultstage is 
not commonly encountered among the plant parasitic Tylenchids. 
This paper reports the results of observation on life-history of Paratylenchus aciculus BROWN, 
1959, found from soils of mulberry field, reared on young seedlings of mulberry plant and 
red clover growing in Petri dishes cotaining 0. 75% agar water, and some notes on the m・
reported mature female of this species. 
Material and Methods 
Materials: 
InJune, 1969, these巴dlingsof mulberry plant were planted in the pots of 30 cm diameter 
for the Paratylenchus breeding, which contained the soil collected from the mulberry fields 
of Kyushu Branch Sericultural experiment Station, Kumamoto. 
h在ethods:
Paratylenchus aciculus was isolated from the soil of these pots and inoculated into the culture 
medium. 0.001 % Hyponex solution was used出 culturemedium, added 0. 75 % agar 
and adjusted at PH 6.2. The culture medium was autoclaved at 120°C for 20 min., and 
poured with about 3 cm depth into the Petri dishes, previously sterilized by dry heat at 
150°C for 60 min. 
The seeds of mulberry plant and red clover were sowed in the Petri dishes as host plants. 
Before sowing, the seeds were disinfected with by immersion in 70% alchohl for 5 6 seconds, 
and further in 5% Antiholmine for 5 minutes, and washed three times by st巴riliezedwater. 
These Petri dishes were brought into the chamber regulated at. 25°C. When the roots 
of the s巴edlingsgerminated 2 to 3 cm length, the upper parts of the seedlings were cut off 
and the roots were remained in the culture m巴dium. The Paratylenchus aciculus were 
isolated from the soil in the breeding pot by Baermann’s method at room temperature for 
24 hrs. Only the young females were colected and immediately translated to the ster司
ilized water. They were disinfected by 0.001 % Usprun solution for 2 to 3 minutes, and 
by 2000 ppm streptmycin solution for 5 minutes, washed four times by sterilized water in 
watch glass sterilized by dry h巴at,and inoculated to the roots of host plants in the Petri 
dishes. After inoculation, the Petri dishes were set in the chamber regulated at 25°C. 
Th巴developmentof the nematode was observed at 24 hrs intervals. In order to prevent 
the drought of culture medium, sterilized water sometimes added. The dimensions were 
measured on the 4th stage larvae and young female colected from the pot soil by Baermann’s 
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method, and mature female from the pot soil by the centrifugal floatation technque, and 
egg and 2nd larvae in the culturing Petri dishes. 
Observation自
The results of measurement of dim巴nsionsof each developing stage of Paratylenchus 
aciculus isolated from the seedlings of mulberry or red clover cultured in Petri dishes were 
shown in Table l. The germination and elongation of root in the culture medium were 
better in red clover than in mulberry plant. Therefore the seedlings of red clover were 
mainly preferred for the observations. 
According to the observations, the first moulting occurred in the egg, and hatched 2nd 
larvae (Table l) moved about the roots, and began to feed. Feeding seemed usually to 
be counted on the epidermal cells of root. After feeding the 2nd stage larvae stopped the 
feeding and became inactive for a while, and moulted to 3rd stage larvae and began feeding 
around the roots. The 3rd stage larvae enlarged their size at the end of feeding period. 
During this stag巴theposterior part of body se巴medto be densely packed with r巴fractive
granules and began the 3rd moulting, emerging to the 4th stage larvae, preadult. The 
4th山 gelarvae (preadult) are different in appearance from oth巴rstages. That is, the 
stylet and esophagus became obscur巴. Preadult atage larvae did not feed, and moved 
slowly around the roots for some time, and then became motionles, and moulted into adult 
female. Adult females(young females) began feeding and grew up to the mature adult 
females and laid eggs. But the mature adult females did not move after maturation, and 
stopped at one position on the root. Th巴 egglayingwas observed on 4-5 days after in 
oculation. The number of egg oviposited of a mature adult femal巴 perday was 2 or 3. 
Some matur巴adultfemale laid about 40 eggs in about 15 days. The dimension of egg was 
53 (47-61) μ in length and 23 (20-25) μin diameter. , Th巴lengthof 2nd stage larvae 
was about 33 μ, about half of that of adult female, as shown in Table l. Summarizing 
from these observations, one life cycle of this species cultured on the root of red clover in 
the culture medium in the chamber regulated at 25°C required at least about 15 days. 
And the enlargement of the adult female a丘erthe penetration into the root du巴tothe de-
velopment of ovaries. 
Table 1. Dimensions of Paraりlenchusaciculus. 
Dimensions I 2nd. stage la十円巴叶 Youngfemale I Maい m山
n 10 10 17 20 
Body length mm. 0. 168 0.260 0.315 0.391 (0. 154-0. 182) (0. 205-0. 323) (0. 264 0. 354) (0. 371-0. 425) 
Stylet length μ. 33 ？ 62.8 62. 1 (32-35) (59. 0 67. 6) (59. 0-66. 5)
V-Value (96) 76.6 80.6 (72. 0-79. 4) (76. 5-84. 2) 
Gi（労） 27. l* 53. 1** (24. 8-29. 4) (44. 1-60. 0) 
16.8 16.4 27.8 1. 4 a (15. 0-18. 6) (13. 2 18. 5) (17. 0-25. 4) (9. 1-13. 8)
b 2.8 3.3 2.9 3.8 (2. 7 3.0) (2. 9-3. 6) (2. 6-3. 4) (3. 2-4. 1)
？ ：》 12.6 14.8 c (10. 7 15. 1) (12. 8-17. 4) 
本n=2 糾 n=9 材半島own’sdimensions (1959) 
i内 female
(in Soil)*** 
7 
0.279 
(0. 24-0. 31) 
67 
(61-69) 
70.0 
(68. 3-73. 5)
35.2 
(32. 0-38. 0) 
21. 3 
(18. 4同23.6) 
2.6 
(2. 4-2. 7) 
12.4 
(10. 0-15. 9)
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Discussion 
In 1961 Rhodes and Linford reported their biological studies on some members of the 
genus Paratylenchus, and traced th巴 lifecycle of Paratylenchus projectus on red clover 
seedlings growing in agar water. According to their observations, where are 4 moults, 
the first occurring within the eggs. The newly hachted 2 nd stage larvae are characterised 
by their extr巴melysmall size and their proportionally long esophagus. These larvae moved 
about the roots for some time, and many of them were never seen to feed》sothat no further 
developement was seen in them. Others began feeding on the root hairs or the epidermal 
cels in 2-3 days and fed for about 5 days at one or two feeding sites. A considerable 
increas巴 inbody length occurred during feeding, with a marked increase in volume. 
After feeding stopped these larvae moved around the roots for about a day, then became 
inactive, moulted during approximately 2 days and emerged as 3rd stage larvae. Di司
solution of the posterior portion of the stylet occurred during this moult and the antrior 
portion was shed with the cuticle. Upon moulting the 3rd stage larvae sppeared much 
lik巴the2nd stage larvae, though they were greater in their size. The stylet and esophagus 
are W巴1developed, and at first the esophagus isstil proportionally long. The 3rd stage 
larvae moved to the young region of roots and usually began feeding within 24 hrs. The 
entier feeding period which lasted 5 6 days was generally completed at one site. A great 
increase in size occurred during this stage, predominantly in the posterior part of the body 
which became densely patcked with refractive granules. At the feeding period the stylet 
was r巴tractedand after a丘ertraveling around the roots for several hours, these larvae 
began to moult. This moulting required 1 2 days. The 4th stage larva巴orpreadult are 
strikingly different in appearanc巴 fromother stages. 
The stylet is weakly refractive, short, and slender, and has only a single smal basal 
swelling. There are many refractive gloubles in the eosophageal region where the slender 
median and basal bulbs nearly obscure. The small valve in the median bulb is much less 
refractive than in the other stages. The genital primordium is clearly visible during this 
stage. Preadult larvae did not fe巴d. They moved sluggishly around the roots for 2-3 
days, then became motionless and moulted within 2 days into the adult females. Females 
usually began feeding within 24 hurs, and 3 eggs were laid in 24 48 hrs; thus the elapsed 
time from egg to egg in agar at 25-28°C was about 30-31 days. Females increased con-
siderably in size during feeding and egg laying. Table 2 shows the dimensions of Paraty-
lenchus projectus by RHODES and LINFORD ( 1961). 
2nd 0. 17 (0. 15-0. 18) 
3rd 0.25 (0. 22-0. 26) 
4th 0.34 (0. 32-0. 36) 
re::i~ 0.36 (0. 33-0. 39) 
h在ature 0.42 
female (0. 40-0. 46) 
Table 2. Dimensions of Paraりlenchusprりectus.
a b 
15.3 2.3 
(14. 1-16. 5) (1. 6-2. 6) 
18.4 3. 1 
(17. 2-20. 2) (2. 8-3. 5)
19.4 4.3 
(17. 8-21. 4) (3. 9-5. 0) 
21. 8 3. 7 
(19. 2-23. 9) (3. 5-4. 0) 
19.5 4.3 
(17. 7 20. 9) (4. 1 4.6) 
c 
13.3 
(12. 9-13. 9) 
14.4 
(13. 9 15. 6)
15.2 
(13. 6-16. 5) 
17. 7 
(15. 0-21. 1) 
16.5 
(15. 0-18. 9) 
I Stylet叩
（μ） 
13. 1 
(12. 0-14. 7) 
17.8 
(16. 5-19. 0)
12. 1 
(1. 0-13. 5) 
29.2 
(27. 0 31. 0) 
28.9 
(27. 5-31. 0) 
V（労）
83.6 
(81. 3 85. 0) 
83.6 
(81. 1-84. 8)
Discussing from the observation on the life cycle of Paratylenchus aciculus in agar culture, 
the life cycle of Paratylenchus proJectus is very similar to tha,t of P. aciculus) but the period for 
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1 
4 
3 
1. 2nd stage larva 
2. 4th stage larva. ( ?)
3. Young female adult 
4. Mature female adult 
(T. Kashio and T. Yokoo, 1971) 
one cycle is somewhat shorter in P. acuculus. 
In 1962 RASKI separated the new family, Paratylenchidae, from Criconematidae, and estab-
lished the folowing thr巴e genera. 
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Body length (mm) 
0. 5< 
0.5 
0.3 
sty let length (μ) 
36> 
48-119 
100< 
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Accepting Raski’s classification, we must change the name of Paratylenchus aciculus to 
Gracilacus aciculus (BROWN, 1959) RAsKr, 1962. And the name of Paratylenchus aciculus 
reported by BROWN in 1959, BREJESKI in 1963 and YoKoo in 1970 was not the mature 
female but for the young female. Considering from the discussion the descriptions of the 
matur巴 adultfemale in this report is the first record. 
Summary 
Studies on the life history of Pin nematodes are very few. Perhaps the report of RHODES 
and LINFORD ( 1961) is the first and only one. They described the preadult larvae in liた
cycle of Paratylenchus prりiectusJENKINS, 1956. Such preadult stage is not commonly en-
countered among the plant parasitic nematodes, Tylenchids. 
This paper reports the results of observations on the life cycle of Paratylenhus aciculus. 
This nematode was first found from soils of the mulberry plant field of Sericultural ex-
periment Station (Kyushu-branch, Kumamoto) in Japan in 1969. We reared this pin 
nematode on young s巴巴dlingsof mulberry plant or red clover in culture agar water con-
tained 0. 75% agar. We collected previously the pin nematodes from soils of mulberry 
field and reared in the pot soil, and offered to this experiment. The germination and 
elngation of root in culture agar was better in red clover than in mulberry plant. The 
life history of P. aciculus is v巴rysimilar to that of P. projectus. One life cycle of Paratylenchus 
aciculus repuired about at least 15 days. And we recognized the so-called “preadult 
larvae" as described by RHOADES and LINFORD ( 1961), and if we accept the Raski’s cl as-
sification on Paratylenchidae, we must change the generic nam巴ofthis species to Gracilacus 
from Paratylenchus because of sytlet length. The description of mature adult female of 
Paratylenchus aciculus is new record. 
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